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tor agonist, has similar efﬁcacy to most antimuscarinic agents and a
lower incidence of dry mouth in patients with overactive
bladder (OAB). Objectives: To evaluate the cost-effectiveness of mir-
abegron 50 mg compared with oral antimuscarinic agents in adults
with OAB from a UK National Health Service perspective. Methods: A
Markov model including health states for symptom severity, treat-
ment status, and adverse events was developed. Cycle length was 1
month, and the time horizon was 5 years. Antimuscarinic compara-
tors were tolterodine extended release, solifenacin, fesoterodine,
oxybutynin extended release and immediate release (IR), darifenacin,
and trospium chloride modiﬁed release. Transition probabilities for
symptom severity levels and adverse events were estimated from a
mirabegron trial and a mixed treatment comparison. Estimates for
other inputs were obtained from published literature or expert
opinion. Quality-adjusted life-years (QALYs) and total health care
costs, including costs of drug acquisition, physician visits, inconti-
nence pad use, and botox injections, were modeled. Deterministic andee front matter & 2015 Published by Elsevier Inc.
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ndence to: Jameel Nazir, Astellas Pharma Europe Lprobabilistic sensitivity analyses were performed. Results: Base-case
incremental cost-effectiveness ratios ranged from £367 (vs. solifenacin
10 mg) to £15,593 (vs. oxybutynin IR 10 mg) per QALY gained. Proba-
bilistic sensitivity analyses showed that at a willingness-to-pay thresh-
old of £20,000/QALY gained, the probability of mirabegron 50 mg being
cost-effective ranged from 70.2% versus oxybutynin IR 10 mg to 97.8%
versus darifenacin 15 mg. A limitation of our analysis is the uncertainty
due to the lack of direct comparisons of mirabegron with other agents; a
mixed treatment comparison using rigorous methodology provided the
data for the analysis, but the studies involved showed heterogeneity.
Conclusions: Mirabegron 50 mg appears to be cost-effective compared
with standard oral antimuscarinic agents for the treatment of adults
with OAB from a UK National Health Service perspective.
Keywords: antimuscarinic drugs, cost-effectiveness analysis, mirabegron,
overactive bladder.
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Pharmacoeconomics and Outcomes Research (ISPOR).Introduction
Overactive bladder (OAB) is characterized by urinary urgency,
usually accompanied by frequency and nocturia, with or without
urgency urinary incontinence [1]. The UK National Institute for
Health and Clinical Excellence (NICE) recommends bladder train-
ing and lifestyle advice as ﬁrst-line treatments for OAB, followed
by primary pharmacotherapy with antimuscarinic agents or mir-
abegron (Betmiga; Astellas) [2,3]. Antimuscarinic agents are not
selective because they inhibit muscarinic receptors in tissues such
as salivary glands and brain, as well as those in the bladder, the
therapeutic target in patients with OAB. This lack of speciﬁcity
results in adverse events (AEs) such as dry mouth, blurred vision,
and constipation [4], which adversely affect treatment adherence
and persistence [5]; dry mouth is a common cause of treatment
withdrawal [6]. In contrast, mirabegron, a ﬁrst-in-class selectiveoral β3-adrenoceptor agonist that enhances urine storage through
stimulation of bladder β3-adrenoceptors, has similar efﬁcacy to
antimuscarinic therapy, but improved tolerability, with an inci-
dence of dry mouth similar to that with placebo [7–10].
We developed a Markov model to analyze the cost-
effectiveness of mirabegron compared with oral antimuscarinic
agents for the treatment of adults with OAB from a UK National
Health Service (NHS) perspective.Methods
Model Overview
We developed a Markov model to simulate the therapeutic manage-
ment of OAB, including AEs of treatment, and to predict costs andon behalf of International Society for Pharmacoeconomics and
nomics and Outcomes Research (ISPOR) 16th Annual European
td., 2000 Hillswood Drive, Chertsey, Surrey KT16 0RS, UK.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 7 8 3 – 7 9 0784quality-adjusted life-years (QALYs) gained after treatment with
mirabegron 50 mg or antimuscarinic therapy. Data from a mixed
treatment comparison (MTC) were used to estimate differences in
mean changes from baseline in daily numbers of micturition and
incontinence episodes and odds ratios of AEs between mirabegron
and antimuscarinic agents [11]. Estimates for other probabilities,
resources, and costs were obtained from the literature. Additional
input regarding parameters with limited data was obtained from six
clinical experts.
The cycle length of the model was 1 month, and the time
horizon was 5 years; real-world data show that 65% to 86.5% of
the patients discontinue therapy within 1 year [12]. The model
was programmed in Microsoft Excel 2007.
MTC
A Bayesian MTC based on a systematic literature search was used
to estimate the relative efﬁcacy and safety of mirabegron com-
pared with placebo and the following antimuscarinic agents:
tolterodine extended release (ER) 4 mg and immediate release
(IR) 4 mg; darifenacin 7.5 or 15 mg; solifenacin 5 or 10 mg;
fesoterodine 4 or 8 mg; oxybutynin ER 10 mg and IR 10 or 15 mg;
and trospium chloride modiﬁed release 60 mg [11].
Health States
The following elements were used to deﬁne the health states that
were considered:1.Fig
toxOAB severity based on daily numbers of micturition and incon-
tinence episodes. These symptoms of OAB were found to have a
signiﬁcant inﬂuence on utility independently of each other, with
moderate correlations between changes in these symptoms
(unpublished data captured in 2012). The progression of each of
these symptoms over time was therefore modeled separately.
Each symptom had ﬁve severity levels, which were assigned a
different utility decrement, and was considered independently.2. Treatment status for OAB.
3. Presence or absence of AEs, speciﬁcally dry mouth and constipation,
which had a direct effect on utilities and were associated with an
increased probability of treatment switch or discontinuation.
These events are associated with antimuscarinic agents [4];
the events reported most frequently with mirabegron occur at a
similar incidence as with placebo [9].. 1 –Model transition diagram: (A) before initiation of BTX and
in; Severity L, symptom severity level.A model transition diagram is shown in Figure 1. At model
entry, patients were distributed across 25 symptom severity
proﬁles and were assigned to treatment with either mirabegron
or an antimuscarinic agent. Each month, the symptom severity
proﬁle was reassessed according to changes in the frequency of
micturition and incontinence. Probabilities of symptomatic
changes were dependent on treatment status.
Treatment Pathway
At model entry, patients were assigned to treatment with oral
mirabegron 50 mg once daily or an antimuscarinic agent (Fig. 2).
Every month, patients could switch to the next line of OAB
treatment in case of treatment failure or AEs. In case of failure
of the next line of therapy, a small proportion of patients received
botulinum toxin (BTX); this was based on UK clinical practice as
validated by a panel of experts (unpublished data captured in
2012). The model did not allow for treatment with an antimus-
carinic agent after failure of BTX.
Model Input Parameters
Baseline symptom severity
The initial distribution of patients by symptom severity level was
obtained from the phase 3 SCORPIO trial of mirabegron, based on
pooled data from all treatment arms at baseline (see Appendix
Table 1 in Supplemental Materials found at http://dx.doi.org/10.
1016/j.jval.2015.05.011). SCORPIO is the name used for trial 178-
CL-046, registered as NCT00689104. The ofﬁcial title is: A
Randomized, Double-Blind, Parallel Group, Placebo and Active
Controlled, Multicenter Study to Assess the Efﬁcacy and Safety of
Mirabegron in Subjects With Symptoms of Overactive Bladder.
Transition probabilities between symptom severity levels
Transition probabilities between symptom severity levels were
derived from multinomial logistic equations. We initially esti-
mated a multinomial logistic model by regression analysis on
data from the SCORPIO trial [9]. Because there were ﬁve levels of
severity, the model included four coefﬁcients capturing the effect
of treatment on the probabilities of moving to different severity
levels. Other covariates included in the model were sex, age, and
current severity level. A calibration method was then used [13] to
ﬁt this model to mean changes in symptoms at 3 months,
determined from the MTC for different products. The parameters(B) after initiation of BTX. AE, adverse event; BTX, botulinum
Fig. 2 – Treatment pathway. BTX, botulinum toxin; OAB, overactive bladder.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 7 8 3 – 7 9 0 785varied in the calibration were the four treatment coefﬁcients
from the logistic regression equation and the calibration targets
were the mean changes in symptoms at 3 months. Thus, the four
treatment coefﬁcients in the logistic model for a given treatment
were obtained by modifying the coefﬁcients initially estimated
for mirabegron to minimize the distance between the mean
change in symptoms at 3 months from baseline predicted by
the economic model and the mean change determined from the
MTC (see Appendix Table 1). The resulting equations were used
to generate the transition matrices for each product and symp-
tom (see Appendix Table 2 in Supplemental Materials found at
http://dx.doi.org/10.1016/j.jval.2015.05.011).
After 3 months, probabilities were assumed to be constant,
consistent with evidence from a long-term study suggesting that
the treatment effect of antimuscarinic therapy at 4 months is
maintained to 24 months [14]. For patients discontinuing treat-
ment, the proportions by symptom severity level were assumed
to be the same as at baseline.
Treatment discontinuation
In this model, the discontinuation rate was disaggregated so that
patients discontinued because of either AEs (dry mouth or con-
stipation) or other reasons (lack of efﬁcacy or other reasons)
(Table 1). Because no discontinuation rates were available speciﬁ-
cally for AEs, it was assumed that 90% of the patients experiencing
AEs would discontinue treatment; a lower value (50%) was used in
the sensitivity analysis to test the impact of this assumption. For
patients who discontinued because of other causes, data were
taken from Wagg et al. [12], who reported real-world discontinua-
tion rates for antimuscarinic agents including solifenacin, darife-
nacin, tolterodine ER, tolterodine IR, oxybutynin ER, and oxybutynin
IR. These rates were used because discontinuation rates in clinical
trials are generally lower than those in clinical practice. Castro-Diaz
et al. [15] reported that 24% of the patients discontinue treatment
because of AEs. These data were used to calculate monthly
treatment-speciﬁc probabilities of discontinuation for reasons other
than AEs for the base-case model (Table 1). Because there were no
real-life persistence data for mirabegron, the conservative assump-
tion that the persistence rate for mirabegron was equal to that for
the comparator in the absence of AEs was made. For the sensitivity
analysis, the mean duration of treatment was estimated to be 156.7
days (5.2 months) [12], which corresponds to a monthly discontin-
uation rate of 14.5%, assuming that the discontinuation hazard is
constant over time.
Treatment switch
The probability of treatment switch for the base-case analysis
(26.06%) was taken from a study of treatment patterns among
patients with OAB in the United Kingdom (Table 1) [16]. Among5424 patients who received tolterodine as ﬁrst-line therapy, 68.92%
discontinued treatment within the study period and 26.06% of these
switched to another medication. For the sensitivity analysis, an
analysis of US health insurance claims data showed that 13.3% of all
patients switched to another medication over a period of 12 months
and 13.2% of the patients were persistent at 12 months [17]. This
suggests that 15.32% of the patients discontinuing an antimuscarinic
agent switch to another medication.
BTX
The probability of symptomatic improvement after BTX injection
was taken from the literature (Table 1) [18]. No data about the
probability of switching to BTX or receiving BTX following a
period without treatment were identiﬁed in the literature. We
assumed that 1% of the patients on next-line therapy or having
discontinued next-line therapy switched to BTX every year.
AEs
As described, two AEs, dry mouth and constipation, were con-
sidered and used to deﬁne speciﬁc health states. Data were
derived from the SCORPIO trial [9] or the MTC (Table 1) [11].
Utilities
Utility values according to symptom severity were derived from the
EuroQol ﬁve-dimensional questionnaire (EQ-5D) index scores from
all treatment arms of the SCORPIO trial (Astellas, data on ﬁle), using
previously reported methodology [19]. A linear regression model was
used to estimate EQ-5D index scores as a function of symptom
severity level (Table 1), as well as age, sex, and country. The utility
values used for the base-case model are presented in Appendix
Table 3 in Supplemental Materials found at http://dx.doi.org/10.1016/
j.jval.2015.05.011. Utilities derived from the Overactive Bladder Ques-
tionnaire, using the algorithm developed by Yang et al. [20], were
used for the sensitivity analysis (see Appendix Table 3). A disutility
for AEs was also estimated on the basis of a repeated regression
analysis of the SCORPIO EQ-5D data (Table 1). This was applied for
the duration of a cycle for patients who experienced AEs and stayed
on treatment.
Resource utilization and costs
Inputs for resources and costs are presented in Table 2. Costs
were evaluated from a UK NHS payer perspective and presented
in 2012 GBP (£). The following direct medical costs and resources
were considered in the model:1. Drug acquisition costs: Patients were assumed to use 1 tablet per
day until discontinuation. Drug wastage and partial compli-
ance were not considered.
Table 1 – Model inputs for efﬁcacy, adverse events, and utilities.
Parameter Base-case value Sensitivity analysis values Source
Efﬁcacy
Monthly probability of BTX injection 0.01% 0%–0.05% Assumption
Probability of success with BTX 79% 50%–100% [18]
Monthly probability of treatment discontinuation
Without adverse events [12,15]; assumption
Tolterodine 6.4% 3%–14.5%
Solifenacin 5.5%
Fesoterodine 6.4%
Oxybutynin 7.3%
Trospium chloride 6.7%
Darifenacin 7.9%
With adverse events 90% 50%–100% Assumption
Monthly probability of treatment switch* 26.06% 15.32%–50% [16,17]; assumption
Monthly probability of treatment restart† 5.6% 0%–10% Assumption
Adverse events‡
Dry mouth
Mirabegron 50 mg 2.8% 2.1%–3.5% [9]
Tolterodine ER 4 mg 10.9% 8.7%–11.5% [11]
Solifenacin 5 mg 10.8% 6.5%–16.6% [11]
Solifenacin 10 mg 22.9% 14.8%–32.4% [11]
Fesoterodine 4 mg 11.6% 7.2%–17.5% [11]
Fesoterodine 8 mg 22.3% 15.0%–30.8% [11]
Oxybutynin IR 10 mg 29.6% 8.7%–11.5% [11]
Oxybutynin ER 10 mg 16.9% 8.7%–11.5% [11]
Trospium chloride 60 mg 12.3% 10.1%–25.6% [11]
Darifenacin 7.5 mg 13.0% 4.6%–25.0% [11]
Darifenacin 15 mg 19.4% 6.6%–22.1% [11]
Constipation
Mirabegron 50 mg 1.6% 1%–2.2% [9]
Tolterodine ER 4 mg 1.8% 1.41%–2.6% [11]
Solifenacin 5 mg 3.7% 2.2%–6.0% [11]
Solifenacin 10 mg 6.4% 3.9%–10.0% [11]
Fesoterodine 4 mg 1.7% 0.9%–2.8% [11]
Fesoterodine 8 mg 3.0% 1.8%–4.7% [11]
Oxybutynin IR 10 mg 1.6% 1.0%–2.2% [11]
Oxybutynin ER 10 mg 1.6% 0.8%–2.8% [11]
Trospium chloride 60 mg 11.0% 3.3%–26.9% [11]
Darifenacin 7.5 mg 2.7% 1.3%–5.0% [11]
Darifenacin 15 mg 4.9% 2.6%–8.2% [11]
Utilities according to symptom severity derived from EQ-5D index scores§
Micturition
Level 1 0.0632 0.0453–0.0811
Level 2 0.0422 0.0258–0.0587
Level 3 0.0204 0.0045–0.0363
Level 4 0.0104 –0.0054 to 0.0262
Incontinence
Level 1 0.0586 0.0422–0.0749
Level 2 0.0437 0.0271–0.0602
Level 3 0.0314 0.0142–0.0486
Level 4 0.0128 –0.0056 to 0.0313
Decrement for adverse events –0.0357 –0.1 to 0
BTX, botulinum toxin; EQ-5D, EuroQol ﬁve-dimensional questionnaire; ER, extended release; IR, immediate release.
* Among patients discontinuing medication for overactive bladder.
† Because no data were found in the literature regarding the probability of restarting treatment, we assumed a monthly probability of 5.6%
(50% annually) for restarting treatment among patients who discontinued treatment without immediately switching to another drug. It was
assumed that one-third of these patients would go back to their previous treatment, one-third would receive “next line A,” and the
remainder would receive “next line B.”
‡ Three-month probabilities.
§ Coefﬁcients for symptom severity level relative to symptom level 5; e.g., the utility of patients at micturition severity level 1 is higher than
the utility of patients with micturition severity level 5 by 0.0632.
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Table 2 – Model inputs for resource use and costs.
Parameter Base-case value Sensitivity analysis values Source
Resource use
Pad utilization, no. per day* Astellas, data on ﬁle
Level 1 0.17 0.150–0.198
Level 2 0.75 0.687–0.817
Level 3 1.38 1.282–1.486
Level 4 1.89 1.745–2.039
Level 5 3.34 3.167–3.511
GP consultations 1 visit at start and each switch 0–2 [21]; expert opinion
Specialist consultations 1.5 visits at start and each switch 1–3 [21]; expert opinion
BTX reinjections† 0.17/mo 0–0.34 Expert opinion
Costs (£)
Monthly acquisition cost
Mirabegron 50 mg 29.40 – [22]
Tolterodine ER 4 mg 28.01 – [22]
Solifenacin 5 mg 28.00 – [22]
Solifenacin 10 mg 36.41 – [22]
Fesoterodine 4 mg 28.01 – [22]
Fesoterodine 8 mg 28.01 [22]
Oxybutynin IR 10 mg 3.24 – [22]
Oxybutynin ER 10 mg 27.92 – [22]
Trospium chloride 60 mg 25.04 – [22]
Darifenacin 7.5 mg 27.68 [22]
Darifenacin 15 mg 27.68 [22]
GP consultation 36 – [23]
Specialist visit 96 – [24]
BTX injection/reinjection 1158/964 – [25]
Incontinence pad 0.16 – [26]
BTX, botulinum toxin; ER, extended release; IR, immediate release; GP, general practitioner.
* According to incontinence symptom severity level.
† Following successful ﬁrst injection.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 7 8 3 – 7 9 0 7872. Primary care visits: General practitioner visits were assumed to
occur only on initiation of a new medication [21].3. Specialist visits: 1.5 outpatient urologist visits on the initiation
of a new medication were assumed [21].4. BTX injections: The cost of BTX injections included acquisition
and administration costs. If treatment was successful,
it was assumed that injections were repeated at 6-month
intervals.5. Incontinence pads: The mean number of pads used per day in
the SCORPIO trial (all treatment groups) was calculated by
incontinence severity level.
Discount Rate
A discount rate of 3.5% per year was applied to costs and health
beneﬁts.Model Assumptions
Assumptions applied in the model are presented in Appendix
Table 4 in Supplemental Materials found at http://dx.doi.org/10.
1016/j.jval.2015.05.011.Model Outputs
The primary cost-effectiveness measure was the incremental
cost-effective ratio (ICER), expressed as cost per QALY gained. A
willingness-to-pay threshold of £20,000/QALY gained was used to
interpret ICERs.Sensitivity Analyses
The impact of uncertainty surrounding parameter estimates was
assessed. ICERs were recalculated using 95% conﬁdence intervals
around each parameter or other ﬁxed values in a deterministic
sensitivity analysis [11]. Input variables with uncertainties were
varied simultaneously according to predeﬁned distributions (data
not shown) in a probabilistic sensitivity analysis.Results
Base-Case Scenario
The model predicts that the maximum proportion of patients
remaining on mirabegron treatment after 5 years was 6.2%
(Table 3). The cost-effectiveness ﬁndings for the base-case sce-
nario are presented in Table 4 (see also Appendix Tables 5–14 in
Supplemental Materials found at http://dx.doi.org/10.1016/j.jval.
2015.05.011). ICERs ranged from £367 to £15,593/QALY gained
compared with solifenacin 10 mg and oxybutynin IR 10 mg,
respectively. All were below the willingness-to-pay threshold of
£20,000/QALY gained.
Deterministic Sensitivity Analyses
The deterministic sensitivity analyses showed that ICERs are
generally most sensitive to transition probabilities between
severity levels, the baseline distribution of patients across
severity levels, and the probabilities of treatment discontinuation
and dry mouth (for solifenacin 5 mg) (see Appendix Fig. 1 in
Table 3 – Proportion of patients remaining on their
initial treatment (5-y time frame).
Treatment Comparator
(%)
Mirabegron
50 mg (%)
Tolterodine ER 4 mg 2.8 4.9
Solifenacin 5 mg 2.9 6.2
Solifenacin 10 mg 1.4 6.2
Fesoterodine 4 mg 2.7 4.9
Fesoterodine 8 mg 1.3 3.4
Oxybutinin ER 10 mg 2 4.6
Oxybutinin IR 10 mg 1.2 3.9
Trospium chloride 60 mg 1.6 4.5
Darifenacin 7.5 mg 1.9 3.4
Darifenacin 15 mg 1.8 6.2
ER, extended release; IR immediate release.
5
y
(b
a
se
-c
a
se
sc
e
n
a
ri
o
).
x
yb
u
ty
n
in
R
10
m
g
T
ro
sp
iu
m
ch
lo
ri
d
e
60
m
g
D
ar
if
en
ac
in
7.
5
m
g
D
ar
if
en
ac
in
15
m
g
15
1.
03
20
4.
72
10
9.
03
22
7.
22
–
43
.0
5
–
52
.1
5
–
29
.1
6
–
66
.6
1
–
6.
60
–
7.
95
–
4.
43
–
10
.2
7
–
26
.3
9
–
31
.8
0
–
17
.7
2
–
41
.0
8
–
14
.0
4
–
17
.2
2
–
9.
69
–
21
.5
1
–
17
.0
7
–
11
.3
2
–
22
.2
3
–
21
.2
4
43
.8
7
84
.2
8
25
.7
9
66
.5
2
0.
01
35
0.
00
97
0.
01
32
0.
01
72
3,
24
5.
68
8,
64
7.
29
1,
95
3.
79
3,
88
7.
14
ea
se
;O
A
B
,o
ve
ra
ct
iv
e
bl
ad
d
er
;Q
A
LY
,q
u
al
it
y-
ad
ju
st
ed
li
fe
-y
ea
r.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 7 8 3 – 7 9 0788Supplemental Materials found at http://dx.doi.org/10.1016/j.jval.
2015.05.011).it
h
o
th
e
r
a
n
ti
m
u
sc
a
ri
n
ic
s
a
t
ot
er
od
in
e
8
m
g
O
x
yb
u
ty
n
in
IR
10
m
g
O E
15
3.
54
38
6.
23
–
45
.2
1
–
58
.5
0
–
6.
81
–
8.
82
–
27
.2
3
–
35
.2
7
–
15
.3
5
–
19
.8
4
–
18
.2
4
–
19
.2
4
40
.6
9
24
4.
56
0.
01
23
0.
01
57
3,
31
5.
42
15
,5
93
.2
7
ef
fe
ct
iv
en
es
s
ra
ti
o
;I
R
,i
m
m
ed
ia
te
re
lProbabilistic Sensitivity Analyses
Probabilistic sensitivity analyses showed that the probability of
mirabegron 50 mg being cost-effective compared with tolterodine
ER 4 mg was 92.6%, darifenacin 7.5 and 15 mg 97.7% and 97.8%,
respectively, solifenacin 5 and 10 mg 86.6% and 92.8%, respec-
tively, fesoterodine 4 and 8 mg 93.4% and 97.1%, respectively,
oxybutynin ER 10 mg and IR 10 mg 95.9% and 70.2%, respectively,
and trospium chloride 60 mg 78.2% (see Appendix Figs. 2 and 3 in
Supplemental Materials found at http://dx.doi.org/10.1016/j.jval.
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This analysis shows that from a UK NHS perspective, mirabegron
is cost-effective compared with oral antimuscarinic agents com-
monly used for the treatment of adults with OAB. This is a result
of improved persistence and patients’ quality of life on mirabe-
gron due to the lower risk of AEs. All ICERs were below the
willingness-to-pay threshold of £20,000/QALY gained [27]. Deter-
ministic sensitivity analyses showed that the model is sensitive
to transition probabilities between symptom levels and proba-
bilities of discontinuation, but the probability of ICERs being less
than £20,000 was high. These ﬁndings complement and support
existing efﬁcacy and safety data for mirabegron [7–10].
Several other Markov models for the treatment of OAB, all
based on a structure developed by Kobelt et al. [28], have been
reported. This model consisted of ﬁve health states representing
different levels of disease severity with a time horizon of 1 year.
Key limitations of the model relate to uncertainty and subse-
quent changes in treatment pathways, with patients now receiv-
ing more therapies because of the increase in treatment options.
We developed a Markov model that considered the main OAB
symptoms of micturition frequency and incontinence, as well as
health states for treatment discontinuation with and without
AEs, and captured costs and outcomes after treatment discontin-
uation. Other strengths of our model include the quality of the
SCORPIO trial data [9], the use of a time horizon of 5 years, and
inclusion of utilities based on both generic (EQ-5D) and disease-
speciﬁc (Overactive Bladder Questionnaire) instruments. The
ﬁnal model was validated and veriﬁed according to recognized
guidelines [29,30].
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 7 8 3 – 7 9 0 789An important limitation of the analysis was the uncertainty
around efﬁcacy data for antimuscarinic agents, because no direct
comparisons of mirabegron with these agents exist. The data
used were therefore based on an MTC of randomized controlled
trials [11]. Although rigorous methodology was used, the results
should be considered with caution given the heterogeneity of the
studies involved. Furthermore, because the MTC provided esti-
mates of mean changes in micturitions and incontinence epi-
sodes for each treatment, transition probabilities between
symptom levels were obtained using a calibration method.
However, results for mirabegron versus tolterodine are similar
whether based on probabilities directly estimated from the
SCORPIO trial [31] or using the MTC and calibration.
Further limitations related to the use of assumptions or expert
opinion when limited or no published data were available for
certain parameters, for example, use of BTX and specialist visits.
Also, because of lack of real-world data for mirabegron at the
time that the analysis was performed, we assumed that the rate
of mirabegron discontinuation for reasons other than AEs was
equal to that of the comparator agent (the rate varied according
to the comparison made). This is reasonable given that the
efﬁcacy of mirabegron and antimuscarinic therapy is similar
[7,9], and the sensitivity analyses showed that discontinuation
rates had little impact. However, it should be noted that sub-
sequently reported real-world data indicate that persistence rates
for mirabegron are better than those for antimuscarinic agents
[32–34]. Furthermore, the model considered only two AEs, dry
mouth and constipation, on the basis of a report showing that
these events are most likely to cause treatment switch [6] and are
therefore the main drivers of AE-related discontinuation. How-
ever, the events reported most frequently with mirabegron occur
at a similar incidence with placebo [9].
The analysis reported here was submitted to the UK NICE as
part of the Single Technology Appraisal for mirabegron. NICE
found that the mirabegron trials used were well designed and
that data were consistent across the trials. It also found that the
economic analysis was well constructed, transparent, and accu-
rate and that the primary base case was robust with respect to
parameter uncertainty. Furthermore, the calibration techniques
used to incorporate the MTC data to improve the accuracy of
estimates from the economic model were viewed positively. In
contrast, the approach to implementing discontinuation into the
economic model was considered a weakness because it hindered
comparison of modeled results with real-world data and
assumed a variable rate for mirabegron. However, as noted
above, the approach taken was conservative and may have
underestimated the beneﬁt of mirabegron. As part of this
appraisal, the Evidence Review Group (ERG) also conducted a
meta-analysis of the direct evidence and an MTC for the indirect
evidence. The results of ERG’s MTC were mainly in agreement
with those of the MTC used here, although the outcomes of some
comparisons of micturition or incontinence episode frequency
between mirabegron and speciﬁc antimuscarinic agents differed.
However, sensitivity analyses carried out by the ERG found the
base-case model used to be generally robust with respect to the
areas of uncertainty identiﬁed by the ERG.
The current NICE guidelines stipulate the use of generic IR
formulations of antimuscarinic agents ﬁrst line (oxybutynin IR
and tolterodine IR). The efﬁcacy of IR and ER formulations is
assumed to be similar, whereas the associated incidence of dry
mouth, constipation, and blurred vision differs. In the MTC, data
were pooled from studies using IR and ER formulations of
various antimuscarinic agents to estimate efﬁcacy and safety.
The present study does not distinguish IR and ER formulations
in terms of discontinuation rates, but given that IR formulations
are associated with higher rates of dry mouth [12], one would
expect decreased persistence with IR formulations and ICERspotentially in favor of mirabegron, depending on the cost of IR
formulations. A price sensitivity analysis showed that mirabe-
gron remains cost-effective at the current British National
Formulary price even when the price of tolterodine is reduced
by 30%.
In conclusion, treatment with mirabegron 50 mg appears to be
a cost-effective strategy compared with oral antimuscarinic
agents in adults with OAB from a UK NHS perspective.Acknowledgment
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